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ABSTRACT 

PURPOSE: To make it possible to reduce an irregularity in the film 
qualities of sputtered films between substrates by a method wherein when a 
plurality of sheets of the substrates are continuously film-formed by 
sputtering, a film- forming condition is automatically modified in every 
substrate. 

CONSTITUTION: This sputtering device is a sputtering device 1 provided with 
a system 31 for controlling the film quality of a sputtered film. The 
system 31 consists of a resistance measuring device 32 for measuring the 
resistance of the sputtered film, a gas controller 33 for transmitting a 
reaction gas flow rate control signal on the basis of the measured 
resistance value of the sputtered film and mass flow controllers 22 and 23 
which are used as means for adjusting the amount of reaction gas on the 
basis of the transmitted control signal. Or the device 1 is provided with a 
reflectivity measuring device (not illustrated) for measuring the 
reflectivity of the sputtered film, a temperature measuring device (not 
illustrated) for measuring the temperature of a target 12 or a partial 
pressure measuring device (not illustrate) for measuring the partial 
pressure of oxygen in a sputtering chamber 11 instead of the device 32. 



09>B*HI4«fJf (J P) (m^HU^PT^^R (A) (ll)ttflFma&H** 

#H 5 P5-21382 



(43)^§IB ¥^5^(1993) 1 £29B 



(SDlnt.Cl. 5 

H01L 21/285 
C23C 14/54 
C30B 25/14 
H01L 21/203 
21/31 



F I 



S 7738-4M 
8414-4K 
9040-4G 
S 8422-4M 
D 8518-4M 



(21) UBS* 


#B¥3- 197239 


(71)ffiBA 


000002185 










(22)mgSB 


¥)6£3¥(1991) 7J110B 




XttSaJHEttAJH 6TS7 #35^ 






(72)^^# 


w *« ■ 






















(72)fgBJ# 


HP * 








*J9C«a/HK:IMWII6TB7«35* V- 














<74)ftSA 


#a± tttt mm 



(50 mww&m x/vy*V>i?i 



(57) [5*5] 

Uftj«] X/ty ^KOg«*«fpr*">XT-A 3 1 * 

7-2 2, 2 3tl:i065. $&l±-kG&StM£S3 
£g§ (Hw-ttT) . h 1 2 ©BJEfcWrTSS 




( 

1 

M*WF«j|i©*!HI). 

•J >?&£^3n«££:>!f;i8ltt©flm«*€2IJr*' 
[»*3S2] g^£AK3tt*;t/'<v?jR©Kflt£iM 

mmmmzm&znzxrtvpmvRMmzmfe-rzfc 

iiaE£»^£ST^Lfc£lt*©©lca^UT. x 

/^y 9 u >^a£«M6sn*E*#*8»©*«w»ft 
surra 

sttx/^y ^ u >^s«©*-y * h©B&&i!nrr£ 

HtE^EEao^gg-eiBas l^r*;*? *©»ffi«icas-3v> 
«E«fp«^fc*^»TSRE*:^aai*»i*-r*^ 

[8H©PMl&:K9i] 
[0 0 0 1] 

[0 0 0 2] 

[«£#©&fi5] ¥»f*aa *T©«*Wfcfc£ 
4HU«KJI©*£#Uf<ft:r>Tfri«. d©fc 

tt*B£7JI'3=9ABtt£©m£''t , J-V^JI<&gj£ 



2 ) ^^5-2 13 8 2 

2 

■f ^KJ:*lt«Ji©aai*RV»TV»*. ±HB/xy J f** 
;HC«. MZ.\$mitg.fc : ?*> (T i ON) jg£JBV> 
£>. i ONKIt ^DirX©fflfi!$«0^.tC, ±tc 

*S:*SC©RJ6tt^?'^U>yS«fciO«K3n*. 
[0 0 0 33 ^fc±Ett3HSC©S«tt^/'«y^ij>ys 

ffl©*aiit©,RJSttX/t y ^ 'J >y^S 10 0 
0lc^T5D<. T^y^U >£^1 l ©rtSBJcfct. 9 — 

io h i 2-mm snxv**. ^-y* m 2 tcM^j-r 
sftxn*. j'-yy h 1 2 k.w&M$m \ 3 torac 

±E^-yy h 1 2ic«miei 6;M&R$tiTv*5. s 

fc±EX/Xy^U>^l 1 ICtt, 7>ny9i37. (MX. 

£*, *«A-r?>B2Sl 8. 1 9fc, 

>J 1 1 ft©tf:*&&ffl-r-5&j&tf 2 0 £ftt£flfe£ 

20 tlTM. ±Efif 17, 18, 1 9 <D-*:tl^ntZ\** 
YX7D-3>t-D-5-2 1, 2 2, 2 3#®0fl-tf 

AtftttSnTbiS. Se.iCJhET./Vy^U >^gBl 0 
Ofctt. X/1^^'J>^1 l\Ztf—bW7 (Higc-S- 

[0004] lEftiaosMx/vy * u >tf&m 1 

0 0T-T i ONK£j£l&T-5«. ^>S©^-yyh 

1 2 ftfflVi. h 1 2 SrX/W^-TStfXlCT^ 
30 =f> (Ar) &JfV»*. $ £ t iTtf (N 

, ) &a* (O, ) t^x/^y^u^asi 1 ©Attic 

^AT5. Z.o>tz.#>5>-?v Y 1 2*ffiT% M«J:tf 
a*t*-yy h 1 2©^>t38«R*lxTJWtseflS^- 
^> (T i ON) KfrD, 7;^Wt>©^/Vy^ff 
ffllCiDT i ONdi##fR«$n^>. fUTSSSnfc 
T i ON{t?«tSS9 1 (CSiaUTftttU TiONg 

(SS-a-T) 

[0 0 0 5] 

[&91ft<ffifeL.}:9 2:-*-«M» Lfrbftft*£. -hBR 
40 ^©KftttX/ty^y^gBT, 3K&tt©£tK££> 
ogiKMiCT i ONJRSj«Blbfc«^lCtt/*»KlCJ« 
i$n?>T i ONK©RJ9£t«I£eil*t>©T&oT 
fc. flSttRfl«ilO-r«z:2:CJEfiBI3tl-&T i ONI® 
jgfttt;Wft<ft«. Ufc^T. T i ONK©Sta«S 

[0 0 0 6] C1©1PH©— A r-f ^->©»?SJC 
50 HS®±©5 1 ^>ll^©^<^'ft5 L ^>lC^:«.. d© 



( 3 ) 

3 

&mzf8.m-$nz>x/iy ^mi? commas m& 
wm&mmtia-r % mzn 

[0 0 0 7] giJ©HHtLT«. 

mz. a^gcfe©^5-»«t^LT^-y^ h©^ 

fSt>*ftO. d©fc*, 7>rty?>J>ifM<DftmZWLV 
5 nT H £ h* «^ -> ^ y ^ - «f t£y^ * >MjO<I$JK 

'>t4©7, -ftstc^M^n^x/^^^M+Jc^^tx 
&RX©d*jfcP4>&<tts. -©asm. «isn*7 
/ty*Bt©«tttt«<&*. -e©m->-;p F**^-* y 
?-£yy?u>?3n«R*stttt*i>-r«©T, — tsc 

£>. *bT«tt»H*Ttt, 8t£— SORXS-StrX/l 
y?flt#UKIK3n«©-?. J$K3ns;*A<y^jR©££ft 20 

^lto&fttfj?%ttH©tt&&&&V>»&l;:ti. ^©X 
/Xy*«fcJ*BlL&atttt*A»K:fe*. 
[0 0 0 8] KJtlcttnfcX/ty^KSJgjft 

-r * x ^ y * u > ^jsist-r -s z. t * g w t -r *> . 

[0 0 0 9] 

j&T*&»£ftsn&x/ , <y$'u -r& 

XxA^RttfcXAy^U^geXS*. -h^X^" 30 

*>»tn»62§<i:, -©ainJffl^-tfffl^LfcffitriMlcS 
^TXAy^'j >jT£l;:ft16£n3£«:*f;*ffiS©M 

[0 0 10] SfctigijWv-X^AtUT, 
©R«t*»fcSTr»fc LfcKIt*©* IC*"^ V>X X A y 

-r^xsMst. £©$d3Pm^tica-=fv>xysf8EKj£# 

XK*&IM0-rS¥ft&€R»?fc'b©T&S. 

[00 1 1] *-5Vi«fifi©^X^AtLT, SRXAy 

^u>^iSf®*-yy h©a&«Mrrs&gtt£« 

[0 0 12] t>b<«±l2£tn©->^.^A«tLT» X/t 
y?U>2r&f©£ft;:tf;*©£-jE m*MatM<DtoEi 50 



t$g{I¥5-2 13 8 2 
4 

tt&gft&T C©#JEE»£S:CH£Lfe 

^©^iffl)«^ic*-^^x^^sit>^7.s5a*is©r^^ 

&££1!l»t£:'b©-?&S. 
[0 0 13] 

MUS] ±E*W&©X/'ty* , J>^«BTtt» W£L& 
X/Xy ^K©a»t«K:as^iT»6JEf^iB«*7-f - F 
A?y*U K«#;*ilES£M8rr«^gkT*©flEB£«l 
PTS. Sfctt»«LfcX/Xy*B^R»*fcaKH*T 

-rs^aT-*©****!*^"*. &«tr>ttM£bfc^ — 
yy h©fi*©*K*t*VvrKJfetfX««*7*-- FrC 
•^L> ££tf;*ft*$PIOT&^aT-t©Kft&tt1fll 

©#ffi*fc*-2v*TRi6#;* - F/*y* U 

K*ifx*a*»ifli-r*^aT*©««*«ifP-r*. c 

©&a> j*c©aMRnx/xy^Bi*ijairr*tft©Ki6* 

Xiltttt. J»*n*;*/*y*»D«K*jWJrJMfcfe 
[0 0 14] 

[&tt*i] ^nm<nmi^mm^mi\z7F.tws^mm 

VrliiH £ J: D ^Xti. —WfcUT. ttSitM© 

E*ttX/*y*U>i'S«l (£tTX/Xy^U>^S« 
lit*) **"T. HfcS-TJ:3ic* •*n<> J 9*)>itm 
■ ltt. t¥*©SWXiSH^bfcXAy^U>^S (1 
0 0) ©X/1y;$"J >^1 1C, ?—YW72.,A* 
HTD-HD7?12 5«Rit. aon-Fny^S 
2 5 ©**££« 9 l£*t£-f3fc*>©iR&tt2 6$t2 

tfD ©->- hfi£t«<Hirr*'>X7-A3 1 £^gEX/1 
y^>J>^«1Kl(CR^t>©T««. &ttj£ffiA©3 

1>©X/1y:$"J>^l 1, ^-y*yhl 2. 

»i3. ->t^-i4, ->-;vfsi 5. mmi 6. 
Et i7, is, 19. msM 2 o , sj&uxmm&wk 

ft*¥gtl/T07X7D-3>hD-7-2 1, 2 

2, 2 3e©ff&UftR9itt. M^bfcSe*©SfB4«xiK 

WUfeOtHiftOTMWfct*. *fcaaE©BE««l»TK 
Hl£ttj£tta£ffl*©*t£8&lCtt. l^-#^$r# 

-r. 

[0 0 15] _tB->X^A3 1 «. »«9 1 tC)gfi£$n 

*xAy*at©ji8u ^i^«->-h^i^a!i^-r*jaM 

X j«**Jg Ld»-3*3t bfc-?-©5iiafil©®fflim#*^ 
frr* #X$iJP2§ 3 3 ^X^IffllSi3 3,kD21fib^: 

*>jfflim^*sm bxRj&tf xKfiewr*- * ^© t bx 

©?X7D-3>hD-7-2 2, 2 3 <h(Cj;0^-5><, 
±f2JafiaS!l5£S 3 2 fctt. «Atf, X/Xy^*K#bT 
#«»««TSttX/ty^RlcaWI«*»4*-e-, 56* 

bfcS©«gS(c<tfe7S:'5a73^^mL.X->- h«laS-SE 



( 4 ) 



5-21382 



[0 0 16] ^Z±m^7,"T^ 3 1 <D»)f££0 2 \Z7fi-? 

9 1 ic^^nfcx/^^^Kco^- h&m&Mfe-rzo 

[0 0 17] (D) fiia*©gmTte, XXMW 

t vxmfe LfrxAy pmommt \z <t o sta 

^^ffffiTS. Jgct^T (A) MJ£#7.gSES©f£^-m. 10 
Ti5<. 

[0018] ^lt (—) fcfojsxwtme>m&-c\$. u 
7.$dffliS3 3&vmm-£ntc&fcXxffim.<o%iwm^\z 

S^T. TX7D-n>hD-7-2 2, 2 3 \ZX 9 

Bf i8, 1 9&ffinz>Kfoxxmm$:mm-fz>. bfc 20 

[0 0 19] =. &B£U$©a«9 1 (ffljltf 9 1 b, 9 
lc, 9 Id, • • •) iZf&mVtiXJtyfmzttlsT 

*>. ±nmmz. hfiMco^. £&#xg£»©ji 

(t»J*.fcf9 lc, 91 d, 91e, •••) tlJSKK-TS 

[0 0 2 0] X.IZ. ±E7Ay?'J>^gf 1 
T, ttft4>£«9 1 (Mittf9 1a, 9 1b, 9 1c, 30 
• • ■) Jtfc» WILTift4«W> (T i ON) n 

X/Vy5"J >y* 1 1 icift&l. Sf 17 XZW\y-913 
7><D7)Vzl>$:ffi'femffiV. 12^18, 1 9 

>^*ffP. -f-l/T. *t£9 1 atCT i ONI (09*12 
iS^if lOOnm) $AR-r«. £©<!:^<Dfi£St 

(Ar) OSM40sccm, RjfctfXOg* 
(Nj ) ©tS»£6 5 seem, 9J0>£«tf;*®ftX 40 
(O, ) ©851S4sccm, *|»llll*l»ttS. 
[0 0 2 1] ^©&. M^tU2 6T, Ti ONBtSr^BI 
bfcS«9 1 a*j*/ty^U>2fifcl l J: On— Kay 
SfcKHfe-T*. ^bTJfttrijl8!5tf§3 2T, j£jKL 
fcT i ONmo->-hS^t*»l^r^. aj£bfc->— h 

Ktt. =*lC7^y^U>jt«»fi9 1 bOJiftK* 
fND^-&<9tt3KiKS«. — #B©*«9 1 afcX/ty* 
U>?lsfcttOttXttSJ:Dfefitt-r«. SfeMSLfe 



}gil:lit*bT. 7X70-3>KD-7-2 3Tl 

@i 9&ttn«K*s£Mflrrs. a«9 1 b 

[0 0 2 2] T i ONlOTJIi'Wttttti^t 

m&izit. t i oNK©Ttft* t #^ttttos-&tc[Be > ti 

[0 0 2 3] ^CtClg 2 4>£IK0ieB 3 (C^TWMfldcVr 

mm:2(Dmmt, xnypmomm (mz.tt&&im%.tz 

CitH->XfA4 1 IC3V>Tll»t«. *fc»l«* 

-r. 

[0 0 2 4] JhlB->X^A4 IK. S«9 1 JCJgffcSn 

viTS^Afx©sg»M vfr-z&i&istz^vmmm. 

lTO?X7D-3>hP-7-2 2, 2 3 tJCtOJi 

> (He-Ne) U— tfJtjBWSt. MStbfcHe-N 
e W-*f3t4 41DSM4 5 SK$*7t£7feg& 

[0 0 2 5] ^tC±ffi->X'5 L A4 1 ©»if^<&04JC^T 
#bfcS^«. M3£©B3tC5£bfc#^£JBUfc. ^T 

K) sst^©sa«x*«, sit^ss«g§4 2t, a«9 

1 («aj^«9 1 a) tCjftK^n-5XAy^JR®S»4i« 
mrr«. He-Ne V— tfjt4 4^XAy 

^KfclBWb. *©K««4 5£Rlt7fc§ftgi5T§5fcb 

[0 0 2 6] JfcH-C (a) j&tt^W^ffi-Ctt. ^*fi^ 
T*ViT7^X$«PS4 3 IC-f >7"y h IT*1*SW 

fit) i^ViT (A) KJfctfXtfcgCOfgST 

»4, Ta&W^TfiViT^XWfPS 4 3 IC-f >^ >y h bT 



( 5 ) 

7 

-5-2 2, 2 3 KitUST -5. 

[00 27] ^tt (n) Rfofi xmmom&T'te. # 

f&JJffl-^tCSo'l^T. 7X7D-3>FD-7-2 2, 
2 3TEf 1 8. 1 9 Srf5tn-&R^X»$H©T^>. 
Lfc#t>T. f©*©Sfi9 1 9 1 b) (Cjsfcjgl 

[0 0 2 8] -#g£US$©»«9 1 (««9 1 b, 9 
lc, 9 Id, • • -) \Z0misfcXrty*m\ZttVT 

S^XSSSOISffiSrffoT, -€-©*©*«9 1 

«9 1c, 91d, 91e, •••) \Zf&mT2>Xrty 

pmois&m (*fc»->- Yimom) zmmit-r*. 

, > [0 0 2 9] ±e^/^y^U>^S2*fflV^ 

t. mi&nmmtmmz. «i§c©affi9 1 o 1 a, 
9ib, 9ic, • • • ) ±\z, mmvxmitm^^ 

> (T i ON) M£^J5£T*«^tr3l>Tfffi0JT5. * 20 

t. mmvrzmi<Dmmmtmm\zvx. s«9iai; 

7.rty?mtVxm2&$>£.?:l 0 OnmOT i ONl 

[0 0 3 0] ^<D'&. fflmm2 6-Z. X/V^'J^S 
1 lit)D-Kn-^i2 5IC^bfc»«9 1 a£J& 
STf*. -fl/T. S»*^S4 2TT i ONlOKit 

(*^ti->- hjafetwffi) %.mvtzmv& 

M9 1 (0y*.«9 1 b) tce£Mr*&#©?*>©KJS 

/ i xxommffim*. 9 1 a icx/t * * l^ps©^ 

9 1 b) tcj^m-r^*^©^gSEtt*fiM-r^. k 
mmm\zs^x. ai&WKft^sjia. 40 

[0 0 3 1 ] •£bTHtfca£AIS$CDX/'W;5'>J >if\Zi$^ 

\zmmTz>xrtv?m<om&im hig^© 

[0 0 3 2] 'AIZ3& 3 ©Hifi^JSrS 5 iC^TSlBS^Sr 
SS3»^fiE«, x;v>^§©Ka (mtfSSC^ifc 



#P8¥5 -2 13 8 2 
8 

»f£g&sttif£ i (D&mmxmwvttoiizm&tevx'. 

[0 0 3 3] ±I2->X5 L A 5 1 «. ^SX/1.yiS"J>^ 

se3o^-y-y> i 2 (Dmnu&&fflfe?z>u&Mfe 
mMMg.<Dmzm-3\,>xs.mxxffim&9t7Z 
lessafitosiJffliff^^gmbTEsi 8, i9Sr8sn^> 

□ -7-2 2, 2 3tl:<k0)il>. 

[0034] ±eiags!i£2§5 2«, a#©^ 

D^;u-y;u^;H^m« • l 3%d 

thx&^-rz&m&j&s sk\z&r)tez>o ±mmm.n 
5 4 a, y 1 2 cDse^aa^-r^^Jc^js^ 

^tzMMX. Y 1 2®^®lCS*$tlS„ 

£fc±ffi!&*2#5 4M.9->fy h 1 2 ©S®©*g&ffif?r 

im^*— V? y 1 2©s®jas©¥i^iag^ii!i^r^ 

[0 0 3 5] ^{C±iB^X^A 5 1 CDfif£ £0 7 d^T 

gstnatciosi^-r^. wffi%"¥v>%m&M>8x\z 

S«9 1 1 a) *7.A-y^U>^*©^-^ 

[0 0 3 6] (D) Sta^©ffai-Ctt. ^feU^ 

X3S^Xli7.W®n 5 3 (C-f h bT*3V^fc^-y 

m%?z>mfim (*fc«->-hggtoM) stairs. 

i^V^T (A) Kfefl7>ffim<»i%7jkX'}t. ^eb&^Xte^ 
XfrlJJXfflWSs 5 3 IC-f h LTiiV^Sta^ 

$P0-T-5©lffllli^<&VX7D-3> ho— 7— 2 2, 

2 3 \zmm-rz>. 

[0 0 3 7] tbT (-) K^7.S5»©iS©T«. # 

n>hD-7-2 2, 2 3T§fflLT. ^fe 
7X7P-3>hD-7-22, 2 3T?Effl8, 19 

©a«9i (0y*j£9 i b) \z&m-rz>*rtv?Wk<»&. 

[0 0 3 8]rRgElHoa«9 1 WZ.tt 9 1 b, 9 

lc, 9 id, • • •) \zf&m-?z>xrtv?m\zmsX 



( 6 ) 

9 

(Dt%m. E.fotixffimomm&n^T. -?-.©#;©s«9 

1 (Mz.V£9 1 c, 91d, 91e, •••) ^figKT 

[0 0 3 9] ±%&7,rty? t J>?mW3&m^ 
T. «£§:©*« 9 1 Ola. 9 1b, 9 1c, • • 

•) ±\z. &mvxm\:&i£r?> (t i on) m&m 

l$.?Z>®&\Z-0\,*TmWTZ>. ST— ftSCDS«9 1 a 
£x/w*y>y^i 1 tCil8i£UT, mr&LfcSgl©* 10 
JgfiSJt^^llcLT. «1£9 1 aJCX/ly^iltbTJ?;* 
d*fe«fc^ 10 0 nmOT i ONBI (S^itf) 
«. ^M^tcSffiSa^S 5 2 T% M?H2 ©*® 

[0 0 4 0] ^X®fl?g§5 3T. JiieSS^L-fc^BSS 

gt) ©tt£££LT> m2©*2&lltf4-'7KiPiL&£iq 
fliCUT, zi«CBCDS«9 1 bicX/fy^K&jE&R-rs 
*#©5^©RjS#X^S£gf&#Jt~fcjrf-5. 20 
[0 0 4 1] -tLTHttB©U»©X/ty^y>yiC*^ 

xfc. ±mmm\zvx. *-y y m 2 ommmmzm 

©5%©tt*iftS©JBCT« K^X^lXitiOlfi 

ffol. *©*£jEttrr«;*/'W£rjR©J&tt* (S&tt 
->-hi£in©ffi) ©^jS<ft:£03„ 
[0 0 4 2] &iCjM©^M£H8£;M'Mfc*lJE£Vr 

S$B4©*/&tt, */*y^gl©gHr<«*.tftttt**fc 
tev—hSiri) «ffiffT«^7-A6 1 £BfcV>T« M© 30 

MAsarsm ©£ttttTM9iufc%©&Rfltft:©'v. 

HHTttiBS^T-A 6 1 £i&9rr*. 
[0 0 4 3] ->XfA6 1Tll a»X^y^'J>^ 
B4 0X/t>y^'J>if^l l«f©SJ&#;*. 

^) ©^EEewrrsa-mwes 6 2 «t#a* 2 0 jc« 

mtStlT^Z. #EE»£2§6 2 Kite, SfeM*##rg§6 

^ u > if aii <¥<DmmftE.<omz 

f8ttT07X7n-3>f-D-7-2 2, 2 3d<ffi 
If 1 8, 1 9tcR»*&nTt>&. ±ffi»ffS9^Sg6 2 

^*>£Ka©^fc<fcoT#m£8S5£-r£7JiS© ! fe© 
-C. #*«#©««*»■«■*-*««»*?*£. ##Tbfc 
^^OSS<t D#K£Htb-r&#ffigggB.t lz£ 0 

a*. 

[0 0 4 4] Sfcfciffiv'XT-A 6 1 ©SjfPSrBJ 9 IC^T 
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<-f) EJ&#*J*#©»-BEWeT»i. #EE$)S8§6 2 
T\ ^y^'J^H 1 ©rtg&©KJft;tfXJ&#£:»-#T 

[0 0 4 5] #V>T (P) £&t¥©*ffiTt2. ^fePi^ 
©fit) £©4BHNttlc.fcQ. S«il,fc^X^©» 

fficKMi-r*«sw (*fc«->- hj&ta©ffl) *@m-r 

*. »V»T (A) £fttfXflEK©$&*TI*. ^feSI^T 
iStvrftotfjKMfNg 6 3 ic-f >7 r y h bT*5Vifca^i 
* (Sfc»45'-h«8t©*> tS^X©tiiE»t©4ail 
W«lc«fcD> JHBLfcJtttt* <*fctt->-h«tt©*) 
fciafr^T. *©»s:©fiS;M*fr©5^©R^x©gt 

R*fl:©{MfPfl|^*TX7D — 3>hn — 9— 2 2, 2 

3tcs«bxfi^-r^. 

[0 0 4 6] -^LT (=) £^^fXflES©nflfT)2. % 

ho-5-2 2, 2 3-esmbx, smL*;*)»m#fc 

St?V>T^K"7X7D— a>hn — 7— 2 2. 2 3tE 
f 18, 1 9 £tttt&KJStf:*S$MOT£. Ufctfo 
T, W*©S«9 1 (9 1b) KUfflR-rSXAyjrR 

[0 0 4 7] H#cg£Ut©£:|K9 lb (9 1c, 9 1 
d, 9 1e, • • •) \ZfiLm?Z>XKv?miZ*iLT 
*>. ±EPS«t, ££3f;*Js£a-©ftEai£. £Jfc#X8S 
*©*&*. EJfc»*««©RJB£fTt>T. ^©#©»« 
91c Old, 91e, 91 f, • * • ) K.f&M-f~2> 

t5. 

[0 0 4 8] ±IBX/t^^»J>^S4S:fflVi 
T. *fi£5c©S«9 1 Ola, 9 1b, 9 1c, - • 

• ) ±tc T&misTWtit&ik^fy (t i on) 
*r*i^fconTiiwn. *-r-tts©*«9 1 a 

*X/ty^»J>yS51 1£82ILT. fft^Lfclgl©!! 

PSMcLT. S«9 1 atCX/V^j&tLTJi^ 
^iJj;-?- 10 0 nm©T i ONK (0^-&T) &f$m~T 
t$.m*\Zft&.Wfe&6 2-C. XA<?5"J>^il 1 

[0049] xxfflw&6 3-e, w%.vrz&mft&<Dm 

zmzvT. i$i>£(Dm2v>nffimiimmzi,x. 
©a«9 1 biztmrrz>0ittv>5%coK&iJz.<DWLmfo 

[0 0 5 0] J E-bT=t5tg^©X/'?>y^'J>^lC*5Vi 
Tt>» ±EH*fctT, 7^yi"J>^*l l©l*igP© 

ttJ. KrtJ^©'5'&©K*85a©*B*. SlK^X©»:SS 

s&s©§a®£fT?T. sste-tojfcicriMi-rs^/xy* 

K©SJri^ (Sifc«->-hS0t©ffi) ©SS-ftSrS^. 
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[0 0 5 1] ±$&&4<Z>^ffiWV\i % SJ&#X©#EE£ 

*>, xrtv?m<Dtmm (££«->- hi&in©^) ©« 

aHUfcHSHttfT**. ££±f2fgl&^Lfg4©H 

©ig m^\i^^>m, ?-?>?>>f7.7->w&<D&m 

[0 0 5 2] ^{C. T i ONm&K>l3LZ>/V) J V**)l>, 10 
[0 0 5 3] V^^^ >A-^©X/1->5"J>^« 

©-eysr^i oiciDssgrrs. B&*-r*D<. fi^© 
ig i ofmrnx-mm \,it*nv*v> if mm 1 © n - f 
D>y^2 5 tffim<Dm2<DnmmT'mwhtzx/ty? 

>X7r-t6tn. :©F7>^77-i6l;ll 

y— hn;^ 72^ LTJtiBas©x/\ v 

•>j9Vy>T$k \ 1 (11a), X/^y?V>?m.7 1, 

X/ty^ 'J >yg!2 C5X/t7^ ij >^ 1 1 (11 

b) fe«t^D-KD7^t9H h^>X-7r— m.6ff> 30 

mmizfr-omiz&m-gnz. &x/*>y? , j>i?msiz 

[0 0 5 4] ±E^7i"J>y8t5l:tt, Sgl©* 
JSfl. H2 ©Hi£«»J-Cltt^Lfc->X^A 3 1. 4i*m 
5. ^X^-K 3 1 ©SJaSa^S 32t ~>X^A 4 1 © 
Ett*»fc»4 2i(l ±teh7>X7T-^6©rtgB 

X/ty^U^Sl 1 (11a), 11 (lib), 7 

tixommmmi o 

[0 0 5 5] JfcCJ:IBX^y^U>^SEB5«AV>T. 
MUi»**;i'JB©T i ONI (JP£**;fcJ;-tl 0 0 n 
m) . 7)VS-VJ»m (fSA^<tf5 0 0nni) , R 
W6*±BUB©T i ONI (*3i!«*J:t3 0 nm) £3 

4 (24a), 24 (24 b), 81, 82, 8 3©^ 
n^ftte, *«9 ltft7/ty^'J>jTSl la, 11 
b, 7 1. Iyf>«7 2JfcttO - Fn^jr£9iC 

s«9 i «ubAnr«^&(cnn-rs. so 
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[0 0 5 6] Jf, D— HD^^K9C KfteDSfi[9 
1 (9 1a. 9 1b, 9 1c, • • • ) ^^.mVfztlil 
7h9 2SRlt5. #V>T-tStg©S«9 1 (9 1 
a) £ h7>7.7r— ^6 Sr51UTX-y^>^gfi8© 
lvf>^8 1 KJgiil-f ^lTSfi9 1 a©^® 

[0 0 5 7] ^ViTJSm^«l OlCioT, &#&©* 
«9 1 aSr. I7f>^17 UOX/^y^ ij>^81 
1©7./W;$"J>^1 1 atCffiii-r^. tLTXAv 
*»J>^S«1T£«9 1 a©«StC^l©T i ON§ 
£js£B|-r*. S«9 1 atXWU^Sl 1 alCjS 
S«9 1 a©»&£H«fc, rftg©SS9 

1 b£X-_y^>^gg7tCi8i£LT. ifctrr*. 

[0 0 5 8] ^-©&j)8£tg@ 1 0T, Jgl©T i ONJ& 
^lbfct©S«9 1 a 5. X/V^'J>^I1 1 a 

£Q&ttM£8 3 2<D&w\zmm.-rz>. j tvxiaftm& 

S3 2T. Jgl©T i ONBI©->-biaia£ffl!Hrr£>. 
*5feU&S'-htttt©ttfc* , 3VVT-, mi©*lS««JTgi 
HLfc&Htitfc:. stiffs 3 3 T. ifcfc;*/ty^ij> 
^-T^*S9 1 b©js£BI3:#©5-£©&5Si8£S©«^£ 
£fi-fS. ■^©«^^SltfcT7.7a-n>ho-^- 

2 3 (2 3 a) TSB«1 9 (19 a) %eCtl«KM$ 

[0 0 5 9] OT. SlfflTiONB 

©ISta£»gU;fc&©g;tR9 1 a£. X/1 U 

i8fflx;v^i"j>yi8 i iusafr«. fbi. s« 

9 1 a©gl©T i ONgt±tC7;W^n^0t«dEKT 
*. «V»T8«9 1 at^y^'J^aS UCJ&jH 

*«9 1 a©^t|^«l(C» Zyf>^!7 UO 
X/Xy^ij>irai l atCife*§>bfcS«9 1 b £i82ll* 
T» il©Ti ONi^ITS. £fc8«9 1 bSrX 
/^ y ^U>jf*l 1 a&tt&LfcS. S«9 1 b©*§^ 
£B*fc. H#S©*1£9 1 cSlyf>yj»8lC|» 

[0 0 6 0] #.^T*Mxk&mi Of. fgl©T i ONI 

siSKLfca©as*9 i b£. sfi9 i anm&tmm 

fc, 7^?'J>jril 1 a J;DSln:S!l5t3§3 2 ©fig 

YX7n- 7 — 2 3 aTiil 9 a SrdS 

[0 0 6 1] ^-©^JRjiSei Ot, T^SZUAIS 
fSlbfc^OM9 1a^ ^y^>J>^S7 1i») 
X/^y ? >J >^gf 2 OX A y 5"J 1 1 blCffi^ 

U S2©Ti ONlKS-J^M-rS. ^V^TS«9 1 a* 

AiKs^M-r-So *fc»«9 i b£K%s. mmmmi 

0T?> Iyf>^i7 UOX/ty^'J^il 1 al£ 
flc#LfcSfi9 1 c^MSILT. ^lOTiONI^ 
■W*. ^ViT*«9 1 c<£j»2ILfc^. ±I5*«9 1 
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com&tmmz. G3#a©s«9 1 dti7f>y* • 

[0 0 6 2] S«9 1 c^Jg&SK J8£SM1 0£«t^> 
T. f2©Ti ONl**iLfcSfi9 1 a&KStmW 
5£Sg4 2©&BlCl&i£U Sf§2©T i ONK©SSt*£ 
jSS£LT->-hiftta£»tiS-f5. $ 2 omg^Jt? 
lK9!Lfci^«lC, #XfWPg§4 3T, ±l2^tilbfc-> 

9 1 b©J^&#©p-&Wg^»£3fci>e>T, 
3>ho-7-2 3 (2 3b) Tlf 1 9 (19b) * 10 

®. mmmmiox. si©t i oNmz&t&vtz&n 

S«9 1 c*X/ty*'J>y*l 1 a<kOi&iaS!l5£g§3 
2©ficBtC^M-r^). -^LTfgl©T i ONJ&©->— H 

stasias. ^tc^-r«»s«9 1 d ©&]&&#© 5 

•feW^SSrVX^P— n>hD— 7-2 3TiS»-r 

to o 6 3) *«9 1 c mmm 

Ml OCiot. Rft**iffl^LfcSS9 l a£o— H 

iR«frr^. ^v^tjiss«9 i a<Dme>tmm\z. x/i 

•^'J>^SI2-C. »«9 1 b<DTfrS.=.V&m±\Z 
%2<DT i ONKSfiBit^, ^fc±^S«9 1 b©*l 
Gtmrnz. X/1»y^'J>^SB8T?. S«9 1 c©fg 

i©t i oNm±\zT)is.=.v&m&&.m-rz>o z*>\z 

T. S«9 1 d©«®K:Sgl©T i ONM^tKKf £■> 
Sfi9 1 d£JR&«. SI9 1 dO«^,i:l^«lC, Eft 
g©S«9 1 e£Xy5P>^Se7T?ife*rr£o 
[0 0 6 4] ±ie©$D<fc:, — ftB©*ffi9 1 alcftb 30 

S:^AIg|©l£l&, i2CDTiONl©«, Ml**© 

sn^^flBtiroT, »«9 1 a±\z&mm<Dm&m*m 

E£-T5. XftSi£U$©S«9 1 (9 1b, 9 1c, 9 1 
d, 9 1e, • • •) iC^bTfelHiUcbT. Ei&ffl© 

®M9 1 b (9 1c, 91 d, 91e, •••) \ZJ& 
dESnSSlOTiONl, $2©TiONlH 
V&in.-t>miE-ZtlfzmiZteZ> ©T. ST i ONlOv- 
hfi^«^©ffll'^-5. 40 
[0 0 6 5] 

[bhosmu wiwistzJio\zm#mi o&wiz 
ckfttf> ^^©xn^^)K©I^HtixTm«->-h 

^£^LTK*S#X8it»£«jET*->XT-A£i9:tf 

£©t, ^UTit^©»«Jcx/ty^iK*^iK-r^ 

©fii*^©MJcr-SCt^-C#^. *fciMt>g2©fg 
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icinii x/xy^jgi©£S**£as/£i.TSj£;:tfxsK 
»£*iiE-f *->x^A£ts:tt;fc. ifa3o^tin 

->XxA£i2tt*:. tt*^4©^^{C=ttl«, SfStfX 
©#ff£8S£bTSJ&#XS5»£»iET*i'X^A£^: 

tC, -feB«KlCJSicll^n?.X/Vy^m©KM<»:LT^I 
A«->-hiStfi©ffiS:m^©MIC-rs^t^T?^^. L 

AS left # < T t>SJ* KX/t y u > ^T£> 

ite©*-icr?)C:t^Tir?>©T, ^AS©^<&^:*Hc 
m'j>-rzz\ttfnimiznz>. 

imi] mi ©hje^j©«iiis«i^»t®0t*s. 

[0 2] Sgl©^J£#J©->X5\k©Wif£lfci380T&5. 

[0 3] ^2©*ig^j©«iBS^»i®i3-e*s. 

[04] m2©Hm^©->X-xA©»f£!&H;30T&£>. 

[0 5] ^3©HJ60iJ©«{BS^»i®0T*S. 

[0 6] m3©^JS«SJ©>'X^A©S!>f^!ttBJ0TSS. 

[0 7] ^4©Hi6^J©«lBS«i^»?®0T*^. 

[0 8] ^4©Hig^J©->X^A©Sbf^SiBJ0T^2>. 

[0 9] -7;^^>/t£5£©x/-W^U>^ge©ifc 

[01 0] «£*©X/t^iS"J>^a©SlBI«ifi!c»f®S 

[&-5f©l&HJ§] 
1 X/ty^U>y^M 
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